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compounds will be apparent to those. skilled in the art.
C : The following" examples illustrate the practlce of the
: 2,888,489 - . - : invention,
POLYGLYCOL ETHER SURFACE-ACTIVE AGENTS 5 EXAMPLE 1

Lee H. Horsley and Edgar C. Britton, Midland, Mich., _ Step 1~—Reaction of tridecyl alcohol with: styrene oxide-
gif‘i“‘“s to ThehDowf%lelmlcal Company, deland, Ten grams of solid KOH were dissolved in825 g..
€., a corporation of Lelaware (4.125 m.) of oxo-process tridecyl alcohol. The solution
No Drawmg. Application January 24, 1957 was then maintained at 150-160° C. while 600 g: (5 m:)’
, “Serial No. 635,964 10 of styrene oxide were added. The product was distilled
... to produce 478 g. of tridecyl monoether of styrene glycol,:
16 Claims. (Cl. 26"—‘1.3);, : " boiling point 185-195° C./3 mm.; Np®, 1.5010; dgs?,
) 0.9580; and OH analysis, 4.98 percent (theor., 5.30). .-

ThlS mventxon relates to new monoethers of polyoxy- 15 Step 2.—Addition of alkylene oxide
alkylene glycols. ' Two grams of KOH were dissolved in 116 g, (0.362'm.)
The compounds of the. mvenuon COITCSPOHd to- the » of the product of Step 1 and the resulting solution was
formula maintained at 100-125° C. while 190 g. (4.34 m,) of
Cre RO—X—O—(Alkylene-O)n—H ethylene -oxide were reacted with it. The product was
20 neutralized with carbon dioxide and filtered. It was a
herin I s st sl el soteining 2 7 s tan yax, bighly solubl i waer and possssog val-
nated phenyl radical, X s a pheny?ethylene radical, - Instead of the tridecyl ‘alcohol used in the above ex-'
' ample we may use. other alkanols containing 2 to .18
“C,’H_CHE— 25 carbon atoms, phenol, alkylphenols or chlorophenols.:
CeHy . Instead of the ethylene oxide we may use 1,2-propylene.
. : o " oxide, 1,2 or 2,3-butylene oxide or mixtures of any of;
(alkylene-O),, is.a polyoxyalkylene chain wherein the,  these oxides. When more than one oxide is-to be used.
alkylene radicals are vicinal alkylene radicals and eachi , 10 @ compound they may be reacted separately, in se-
contains 2 to 4 carbon atoms and 7 is a number in the 30 quence, or they may be mixed and reacted simultaneously.
range of about 5 to 50. By vicinal alkylene radicals we . Ipstead of the KOH used as catalyst, we may use .any.
means those having points of attachment on adjacent alkaline catalyst such-as the alkali and alkaline earth
carbon atoms. Such radicals include —CH2CH3-—, metal alkgﬁldes, ox1def, or hydroxxdes for btlert -alltcgl
o — — . 7 amines. e reaction temperature is preferably in the
CH3CH(CH3) CHZCH(CZHs) and E 35 range of about 100~180° C. and the pressure is prefer-

. -——CH(CHa)CH(CHa)_ . ably about.0.to 50 pounds per square inch, guage..

AR Tables I and II show some typical products illustrative.
but not —CH;CH,CH,— or —CH,CH,CH(CH;3)—. of the invention, together with some of their physical and
The above-defined compounds are synthetic lubricants chemical properties. The data in Table II show. the. wide.
or surfacé-active materials having exceptional utility as 40 range ‘of surfactant properties obtainable by sm_table
wetting agents, emulsifiers, detergents or antifoam agents, .. choice of the hydroxyl reactant, ROH, and by varying.
depending on the particular compound-used. " the size and number of oxyalkylene groups in the polyoxy-
While the compounds corresponding to the ‘above. for- alkylene chain. Thus, the compounds of Examples 13
mula may be made by any suitable process, a preferred‘ are excellent detergents and wetting and emulsifying
process comprises reacting styrene oxide and a monohydric 45 agents while those of Examples 4 and 5 are substantially
alcohol or phenol, ROH, whereby a styrene glycol mono- insoluble in water but are powerful anti-foam agents.
ether is formed, and then reacting said monoether with Similarly, the products of Examples 6-8 and 12 are good
the appropriate alkylene oxide or oxides. Alternatively, wetting agents while those of Examples 9-11 are poor
styrene glycol can be consecutively etherified with the 50 wetting agents but are good emulsifiers. That of Example

alcohol, ROH, and with the polyoxyalkylene glycol,
HO(alkylene-0),—H. Other methods for making the

9

9 is an especially valuable emulsifier for use in surface-
coating products, such as latex paints.

TABLE I.—COMPOUNDS RO—X—0—(ALKYLENE-0),—H

Moles Alkylene
Oxidess Percent
Ex. No. R OH | Np#* a3
BO PO EO

1 Tridecy1 12 2,54 [t
b JN 16 j P i PR (R
3 Octyl 16 2.09

[ JORPRPIN do. 8 3.70 | 1.4710 | 0.9950
] PR 1) 5 4,55 11,4750 | 0.9713
[ SN PO do. [ ] O 10 3.08 | 1.4728 | 1.0280
SO IO, do. il 4] 3.28 | 1.4750 | 1.0255
: S I do. 5 5 3.15| 1.4740 | 1.0218
9 Ethyl 10 300 oo o aceeme
10 .-| Phenyl 10 2.70 | 1,5079 | 1.1270
b & DN R do 30 2.32 | BSolid Solid
12 Di 8ec. Butylphenyl 10 2.51 | 1.5050 | 1.0710
13 —....do 5 10 2.62 | 1.4902 | 1.0510
4. 2,4-Dichlorophenyl 10 3.49 | 1.5177 | 1.1827

aMoles of 1,2-butylene oxide (BO), 1,2-propylene oxide (PO) and/or ethylene oxide (EOQ)
used in forming the polyoxyalkylene chain. Where two alkylene oxides were used, the addi-
tion was consecutive, with the ethylene oxide being added last, except for Example 8, where
Yo

the two oxides were added simultaneous},




. atoms,

G 2e A compouud as: defined in cla:m,l,where‘m R is- an, i
Calkybradical.l i i
11113, Alcompound as: deﬁned in clalm 2 wherein R is:an: |

Vilethykradical. il

4. A compound as deﬁned m claxm 2 Wherem R is ‘an- do
pitectylradical, il ‘
e SUA compound as’ deﬁned in: elaxm 2 wherem Refsa i
tridecyl radical.
6. A compound as defined in-claim 1 wherein R is'a
phenyl radical. 45

2,888,480
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TA.BLE H-—SURFACTANT BROPERTIE& OF TEE

L : SEeot D Ripss-Miles:Foam: | Synthron:
fffff Gloud ZE'c,, Suriac,e Test, Foam H,t,‘u_x_ Tape Modif B
: ‘Pension, : . of ‘Draves
Ex..No, percent Dynes/cm;, : Wetting -
: s solution ;| O.l'pereent | .. . Test, : .
,,,,, solution |, 0 Min. || 5Min.; |  Wetting
: : o "' Time i Min:
© 80, - 884l 38 0.85' 10
©130.7 88" | 88 0.25:
3.7 119 1090 DL 032
T a7 0750
181.4 | 18} 1 6 0.49 ..
11329 B8 063015
55. 8 40 107 107
C43.6 1 15. 1 2100
44.5 | 20! b >0
(827,539 39 0.38
©o83:2 (134 R R 1:84 0
1130, B5.( . a5 123
........ 20
 We'claim: - . ARSI SR AR R
L ,A, eompound correspondmg to: the: formula ..........
RO—X—O—»—-(Alkylene-O)' G IREEREE PR

of unsubsututed aikyi radlcals contammg 210 18 carbon '

:phenyl; alkylphenyl containing: not more ‘thani iy
! IkyI subsutuents and a total of not- more than, 8

~vzcma,1 alkylene radlcals and: each contams 2 to 4 carhon s
‘atoms-and n isia number in the range of about: 5: to: 50. 4

7. A compound as defined in-claim 1 wherein R is an-
alkylp_henyl radical;

6

8.. Ajcompound as. defined. in clam:g 7 'wherein R is, a

- di-sec.-butylphenyl radical. :
£.:9,. A componnd as: deﬁned in claim 1 ‘wherein the
: ‘polyoxyalkylene chain comprises oxyethylene radicals;

10.. A’ compound 'as: defined: in ‘claim 9 ‘wherein ‘the :

il ,polyoxyalkylene chain consxsts of o*{yethylene radlcals. REREE

+ ?polyoxyalkylene cham (alkylene-O)n corresponds ‘to'the
i formula | (CgH;O )}~ (CaH,0), wherein:y and 'z are:dn- 1 !

tegers such that their sum equals:n.
12.} A compaosition as: defined in: claim 9 wherem the i
polyoxyalkylene chain:consists of a random: sequence of

--oxyethylene and oxypropylene radicals.. 11

13.! A .composition as defined.: in clalm 1 wherem the !

! polyoxyalkylene chain :consists of oxypropylene radicals. : ¢

14.' A composition:as: defined: in: clairn 1 ‘'wherein the : : '

: vpolyoxyalkylene chain ‘comprises | oxybutylene: radicals.

. 115.. A composition as defined in claim i14. wherein ‘the | - :
polyoxyalkylene chain:{alkylene-O), ¢orresponds to the,w o

. formula (CyHg0),~+(CoH,0),: wherein, p and g are‘in: ‘!

tegers such: that thelr sum equals .

lar ,eqmvalents, of ,at, S
wherein ;tfhe' 'alky‘lene‘ S
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